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cases. The demographic findings, presenting symptoms and outcome are further elaborated in Table 1 .
Intravenous ceftazidime was administered at the recommended dosage (50 mg/kg body weight, every 6-8 hourly in all cases except in 5 bacteraemic cases who were in sepsis and were administered meropenem (25 mg/kg body weight, every 8 hourly, up to 1 g). Seven bacteraemic cases succumbed to septic shock. Cotrimoxazole was the 1 st choice for eradication phase. All the isolates retained susceptibility to tested carbapenems (meropenem and imipenem). Ceftazidime resistance was noted in only two isolates (two bacteraemic). Trimethoprim-sulphamethoxazole resistance was noted in three isolates (two bacteraemic and one non-bacteraemic), who were administered Amox/clav in the eradication phase.
dIscussIon
Our findings are comparable with the recently published findings from the state of Karnataka and Tamil Nadu, the hitherto melioidosis hot spots of India. [1, 7] The findings of 47 cases of culture-confirmed melioidosis cases over a 2-year period from a single centre resonate with the fact that there is a major hidden focus of melioidosis in Odisha. The findings of large number of cases can be solely attributed to heightened awareness among clinicians and microbiologists. This potentially fatal disease was lurking in the environment and was probably labelled as fever of unknown origin most of the times.
The mean age range and the male gender predisposition are consistent with previous studies. [1, 7, 8] Similarly to other series from India, the cases peaked during monsoon and post-monsoon. [1, 7] One noteworthy observation though was the relative absence of bacteraemic cases during summer and winter months, whereas the non-bacteraemic superficial abscesses were reported all throughout the year. DM was present in 72.3% of our cases, which is in concordance with other recently published series from India. [1, 7] Bacteraemic cases (52.04%) were relatively more than non-bacteraemic cases (38.2%). This finding matches with that of Koshy et al. who analysed 118 culture-confirmed melioidosis during January 2008-December 2014, and bacteraemia was present in 55.2% of cases. [7] The cervical lymphadenitis cases are worth special mention as these masquerade as tubercular lymphadenitis.
The use of enrichment culture, antigen detection and nucleic acid tests is also suggested for the optimisation of laboratory diagnosis by experts. [6, 9] In an effort to detect additional cases, some of these measures are being currently introduced to our laboratory practice in a phase-wise manner and will be definitely detect more cases in the future.
The environmental and demographic factors of Odisha in terms of rainfall and temperature, extent of paddy cultivation, percentage of population with diabetes and construction boom are strongly favourable for melioidosis. To conclude, Odisha is Clinical specimens were processed as per the standard microbiological culture techniques. Phenotypic identification was performed by the combination of the following tests, i.e., characteristic metallic sheen and wrinkled appearance of colonies, oxidase positive, motile, Gram-negative bacilli with bipolar staining with a 'safety-pin' appearance; resistance to polymyxins antibiotics (colistin 10 µg and polymyxin B 300 U disks) along with arginine dihydrolase positive reaction. The final identification of isolates was also confirmed by Burkholderia pseudomallei capsular polysaccharide antigen detection (InBiOS AMD rapid diagnostic test, Seattle, USA) and (Type III secretion system) TTS-1 polymerase chain reaction. Antimicrobial susceptibility was interpreted as per the standard procedure laid down by the Mahidol University. [6] The following antibiotics (ceftazidime, imipenem, meropenem, trimethoprim-sulphamethoxazole, amoxicillin-clavulanic acid, doxycycline and chloramphenicol) were tested by disc diffusion test as well as by the E test.
results
Of the 47 cases, four cases were native of West Bengal and two cases were from Uttar Pradesh. The district-wise distribution of remaining 41 culture-confirmed melioidosis is shown in Figure 1 . Maximum cases (17/41; 41.4%) were from Khordha District. Of 47 culture-confirmed melioidosis cases, 26 isolates were from bacteraemic cases. Of 26 bacteraemic isolates, 19 were isolated only from blood and 7 were isolated from both blood and pus/aspirate/tissue. There was overall male gender predisposition (74.4%, 35/47) as well as in bacteraemic cases (88.4%, 23/26). The mean age of bacteraemic cases was 52.04 years (24-84 years), and the mean age of non-bacteraemic cases was 38.2 (1-70) years. The bacteraemic cases peaked between July and November, with no cases reported being reported from December to March. Although the non-bacteraemic cases had a similar peak between July and November, individual cases were reported almost every month. The mean duration of symptoms both the bacteraemic cases and non-bacteraemic cases before seeking health care was 35.2 days (7-90) and 33.2 (21-90) days, respectively. Diabetes mellitus (DM) was present in (23/26, 88.4%) of bacteraemic cases and (11/21, 52.3%) of non-bacteraemic an important focus of melioidosis and our findings will add to the Indian literature on melioidosis. There is an urgent need for the creation of awareness among clinicians, microbiologists, capacity building of the microbiology laboratories and creation of a national melioidosis registry. [9] Financial support and sponsorship Nil.
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IntroductIon
The global incidence of tuberculosis (TB) was 10 million in 2017, of whom 1 million were children. India had the highest number of incident cases in 2017, with 24% of the global incidence and the highest number of TB cases attributable to undernutrition as a risk factor. [1] The ambiguity of the signs and symptoms of TB in children; the paucibacillary nature of childhood TB and the absence of a sensitive, specific and rapid method of diagnosis all lead to difficulty in accurately diagnosing TB in children. The traditional tuberculin skin test (TST) that measures cell-mediated response to tuberculin antigens can give false-positive results in bacille Calmette-Guerin (BCG)-vaccinated children due to antigens common between tuberculin and BCG, as well as with infections due to non-tuberculous mycobacteria (NTMs). False-negative results occur in malnourished children due to anergy. [2] The QuantiFERON ® -TB (QFT) Gold In-Tube test detects interferon-gamma (INF-γ) release from a patient's CD4+ T-lymphocytes after stimulation by antigens found on the Mycobacterium tuberculosis complex, with the advantages over the TST of no cross-reactivity with BCG vaccine and NTMs, no boosting after each test and being less impacted by immune suppression and malnutrition. [3] This study was conducted to compare the diagnostic accuracy of QFT and TST in identifying WHO-defined TB in children from a BCG-vaccinated population with a high incidence of malnutrition.
materIals and methods
This prospective cohort study enrolled children aged 1-15 years with symptoms or signs suggestive of TB whose parent or guardian was willing to participate in the study and provided informed consent for phlebotomy. Children with a history of having received anti-TB medication for >3 days This prospective cohort study was conducted to compare the accuracy of QuantiFERON ® -TB (QFT) Gold In-Tube test and tuberculin skin test (TST) in diagnosing tuberculosis (TB) in predominantly bacille Calmette-Guerin-vaccinated children with a high incidence of malnutrition. The sensitivity of the QFT versus the TST was 69.6% versus 52.9% for WHO-defined TB, with specificity of 86% versus 78.3%, respectively. The concordance of the TST and QFT was 79% overall (κ = 0.430), 62.5% in those with WHO-defined TB and 85.7% in those without TB. Majority of the QFT+/TST − discordance was seen in children with TB, whereas majority of the TST+/QFT − discordance was seen in those without TB. The TST was more likely to be negative in children with moderate-to-severe malnutrition (P = 0.003) compared to the QFT, which was more likely to be positive in younger children. The significantly better performance of the QFT in malnourished children and those at younger ages supports its use for TB diagnosis in these subpopulations.
were excluded from the study. The sample size was calculated using the following formula, n = z a 2 P × q/d 2 , where 'd 2' is the precision, 'p' is the sensitivity of QFT in comparison to TST and 'q' is 1 − p. Using this formula, a sample size of 80 was estimated to be adequate.
Following informed consent, children with presumptive TB had 3 ml of blood withdrawn for QFT testing, after which the TST was administered with 1 TU (0.1 ml) of tuberculin PPD RT-23 with Tween 80. TST results were read 48 h after administration, with induration of ≥10 mm (≥5 mm in immune compromised) considered as positive. A three-tube test was used for QFT testing, with 1 ml of blood instilled into each of the tubes, namely antigen, control and mitogen. The samples were sent to the laboratory within 4 h of extraction for 24 h of incubation, and then centrifuged for serum which were analysed by an automated enzyme-linked immunosorbent assay machine. QFT was categorised as positive (>2.0 IU/ml), negative (<0.35 IU/ml) or indeterminate (0.35-2.0 IU/ml), as per the standard operating procedure of the laboratory. Reading of the results of TST and QFT was blinded, with the laboratory personnel having no access to the clinical data and the clinical team not knowing the QFT result prior to TST interpretation. AFB smear, culture and other tests for TB were done as clinically indicated, after which the children were classified into one of the three WHO-defined groups, namely confirmed TB, clinical TB or not TB.
The 2014 WHO case definition of TB [4] was used for our study, with presumptive TB referring to a patient with symptoms or signs suggestive of TB. Confirmed TB was defined as a case from whom a biological specimen was positive for M. tuberculosis by smear microscopy, culture or WHO-endorsed rapid diagnostics (WRD). Clinical TB cases were those who did not fulfil the criteria for bacterial confirmation but were diagnosed by a clinician as active TB based on X-ray abnormalities or suggestive histology and extrapulmonary cases without laboratory confirmation. Children without clinical or confirmed TB were classified as not TB.
Protein-energy malnutrition (PEM) was defined according to the Indian Academy of Pediatrics definition, with normal nutrition defined as a weight >80% of expected weight for age by accepted national reference standards. [5] Children were classified as Grade I PEM when their weights were 71%-80% of expected weight for age and Grade II PEM or higher with weights ≤70% of expected weight for age.
Statistical analysis was done with R Software for Windows, version 3.5.0, 2018 (The R Project for Statistical Computing, Vienna, Austria) to derive validity statistics (sensitivity, specificity and predictive values with 95% confidence interval [CI]) and agreement statistics (κ with 95% CI).
Ethical approval for the study was obtained from the Institutional Review Board of Christian Medical College, Vellore.
results
Eighty-six children with presumptive TB were recruited for the study, of whom 49 (57%) were boys and 37 (43%) were girls. Their ages ranged from 1 to 15 years, with a mean age of 7.0 ± 4.2 years at presentation. Thirty-eight children were under 5 years of age at presentation, and 48 children were 5 years or older. Eighty-five of 86 children (99%) were BCG vaccinated. Forty-eight of the 86 children (56%) were malnourished at the study entry, with 28 children (33%) having PEM Grade II or higher. Twenty-four children had WHO-defined TB (pulmonary TB 7, TB meningitis 9, spinal TB 3, lymph node TB 2, cold abscess 1, abdominal TB 1 and genitourinary TB 1). Seven of the 24 children had confirmed TB, with positive cultures in 6 (25%) and smear positivity in 3 (13%).
The TST was positive ≥10 mm in 17 (20%) of the 86 children with presumptive TB. The TST had a sensitivity of 52.9% and a specificity of 78.3% in the WHO-defined (confirmed plus clinical) TB, with a positive predictive value of 37.5% and a negative predictive value of 87.1%. Six (7%) of the 86 children had indeterminate QFT results and were excluded from the analysis of QFT results. Of the remaining 80 children, 23 (29%) were QFT positive and 57 (71%) were QFT negative. The QFT had a sensitivity of 69.6% and a specificity of 86% in the WHO-defined TB, with a positive predictive value of 66.7% and a negative predictive value of 87.5% [ Table 1 ].
The overall concordance of TST and QFT in eighty evaluable children was 79% (κ = 0.43). The concordance of TST and QFT in children with the WHO-defined TB was 62.5% (κ = 0.31) and 85.7% (κ = 0.35) in those without TB [ Table 2 ]. Discordance between TST and QFT was seen in 17 (21%) of the 80 children. Twelve of these children were QFT+/ TST − discordant, of whom eight were with TB disease. The remaining five children were TST+/QFT − discordant, of whom four were without TB.
Univariate analysis of TST and QFT with age, sex and nutritional status was also done [ Table 3 ]. The QFT was more likely to be positive in younger children compared to the TST. The TST was more likely to be negative in children with malnutrition compared to the QFT, especially in those with moderate-to-severe malnutrition (Grade II PEM and above). Among the eighty children, in whom both QFT and TST testing was done (data not shown), TST was more likely to be negative among children with any degree of malnutrition compared to the QFT (odds ratio: 0.13, 95% CI: 0.03-0.50, P = 0.001).
dIscussIon
The QFT performed better than the TST in our cohort of BCG-vaccinated children, with sensitivity and positive predictive value higher than those for the TST against all categories of TB, including both confirmed and clinical cases.
The QFT has been demonstrated to have good sensitivity, ranging from 78% [6] through 82.6% [7] and 93% [8, 9] to up to 100% [10, 11] in
